Response to Office Action dated July 27, 2006 
Serial No. 10/686,781, filed October 17, 2003 
Inventor: R. Terry Wornath 
Art Unit: 3753 
Page 2 of 19 

Listing of Claims: 

1 . (Currently Amended) A heat exchanger comprising 

an enclosure having at least one input 1 . i ,' > tern and at least one 
output connected t o . u < > i for a first stream of fluid and at least one input « , .< 5 to a source 
of a fluid to the heated and at least one output con nected to the sou rce of Fluid to be heated for a 
second stream of fluid, 

at least three plates secured within said enclosure, 

wherein said plates are adapted to prevent physical admixture of at least two streams of fluid, 
and wherein said plates are adapted to transfer heat from at least one of said streams to at least 
one other of said streams. 

2. (Original) The heat exchanger of claim 1, wherein said plates are arranged in a stack. 

3. (Original) The heat exchanger of claim 2, wherein said stack comprises a plurality of approximately 
parallel plates. 

4. (Original) The heat exchanger of claim 2, wherein said stack is adapted to permit flow of clean air 
within a first pair of plates, and combustion gas within a pair of plates that includes only one of said 
first pair of plates. 

5. (Original) The heat exchanger of claim 2, wherein said stack is adapted to permit flow of clean air 
and combustion gas respectively within alternating pairs of said plates in said stack. 

6. (Original) The heat exchanger of claim 1, wherein said plates are bent in a plurality of locations. 

7. (Original) The heat exchanger of claim 6, wherein said plates are bent in a direction orthogonal to 
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the flow of at least one of said two streams of fluid. 

8. (Original) The heat exchanger of claim 1, wherein said plates are corrugated. 

9. (Original) The heat exchanger of claim 1, wherein said plates comprise a material selected from a 
group consisting of stainless steel, aluminum, galvanized steel, mild steel, and aluminized steel. 

10. (Original) The heat exchanger of claim 1, wherein said plates comprise a plate metal. 

11. (Original) The heat exchanger of claim 1, wherein at least one of said streams comprises a stream 
of combustion gas. 

12. (Original) The heat exchanger of claim 1, wherein at least one of said streams comprises 
a stream of clean air. 

13. (Original) The heat exchanger of claim 1, wherein said fluid comprises a fluid selected from a 
group consisting of a gas, a plasma, or a liquid. 

14. (Original) The heat exchanger of claim 1, wherein said streams of fluid are disposed orthogonally 
to one another. 
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15. (Withdrawn - Previously Presented) An apparatus comprising a fuel source, 

an air source, 

a combustion mechanism, 

a combustion chamber adapted to receive fuel from said fuel source, air from said air source, 
and to contain an operative portion of said combustion mechanism, and having an output for 
combustion gas 

the heat exchanger of claim 1 having an input connected to said output of said combustion 
chamber, wherein said first stream of fluid is clean air and said second stream of fluid is combustion 
gas, 

wherein said at least three plates secured within said enclosure comprises at least one first pair 
of plates that permits the flow of combustion gas between said first pair, 

wherein said at least three plates secured within said enclosure comprises at least one second 
pair of plates that permits the flow of clean air between said second pair, and 

wherein at least one of said first pair and said second pair jointly include a single 

plate. 

16. (Withdrawn) The apparatus of claim 15, wherein said stack comprises a plurality of approximately 
parallel plates. 

17. (Withdrawn) The apparatus of claim 15, wherein said plates are bent in a plurality of locations. 

18. (Withdrawn) The apparatus of claim 17, wherein said plates are bent in a direction orthogonal to 
the flow of at least one of said combustion gas or said clean air. 

19. (Withdrawn) The apparatus of claim 15, wherein said plates are corrugated. 
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20. (Withdrawn - Previously Presented) The apparatus of claim 15, wherein said plates comprise a 
material selected from a group consisting of stainless steel, aluminum, galvanized steel, mild steel, and 
aluminized steel. 

21. (Withdrawn) The apparatus of claim 15, wherein said plates comprise a plate metal. 

22. (Withdrawn) The apparatus of claim 15, wherein said combustion gas and said clean air flow 
orthogonally to one another within said heat exchanger. 

23. (Withdrawn) The apparatus of claim 15, further comprising an exhaust pipe connected to said 
combustion gas output of said heat exchanger. 

24. (Currently Amended) A method comprising 

providing at least three plates, 

disposing said plates to accommodate intra-plate flow of at least two streams of fluid, one 

stream of flu id mix able with fuel and igni table, directable past a side of the at least three p lates, and 
■ i I 1 .HK'iii >, it in of flu id acquired from a fluid to be heated, direct e d pa- • , r t , i ■ • 
of each of the at least three plates, and returned to the fluid to be heated: 

adapting said plates to prevent physical admixture of at least two of said streams of 

fluid, 

and adapting said plates to transfer heat ; ' ■ > im oMhiid 

mixable with fuel the another stream of lTu ida^kiVs4-e-fte-&Aet--et : 

25. (Original) The method of claim 24, wherein said step of disposing comprises arranging said 
plates in a stack. 
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26. (Original) The method of claim 25, wherein said step of arranging comprises disposing said 
plates approximately parallel to one another. 

27. (Original) The method of claim 25, further comprising said step of adapting said stack to permit 
flow of clean air within a first pair of plates, and combustion gas within a pair of plates that includes 
only one of said first pair of plates. 

28. (Original) The method of claim 25, further comprising the step of adapting said stack to permit 
flow of clean air and combustion gas respectively within alternating pairs of said plates in said stack. 

29. (Original) The method of claim 24, further comprising the step of bending said plates in a 
plurality of locations. 

30. (Original) The method of claim 29, wherein said step of bending comprising bending said plates 
in a direction orthogonal to the flow of at least one of said two streams of fluid. 

31. (Original) The method of claim 24, further comprising corrugating said plates. 

32. (Original) The method of claim 24, wherein said plates comprise a material selected from a group 
consisting of stainless steel, aluminum, galvanized steel, mild steel, and aluminized steel. 

33. (Original) The method of claim 24, wherein said plates comprise a plate metal. 

34. (Original) The method of claim 24, wherein at least one of said streams comprises a stream of 
combustion gas. 

35. (Original) The method of claim 24, wherein at least one of said streams comprises a 
stream of clean air. 



00107110.DOC 



6 



Response to Office Action dated July 27, 2006 
Serial No. 10/686,781, filed October 17, 2003 
Inventor: R. Terry Wornath 
Art Unit: 3753 
Page 7 of 19 

36. (Original) The method of claim 24, wherein said fluid comprises a fluid selected from a group 
consisting of a gas, a plasma, or a liquid. 

37. (Original) The method of claim 24, further comprising the step of disposing said streams of fluid 
orthogonally to one another. 

3 8. (Original) The method of claim 24, wherein said plates are secured by welding. 

39. (Withdrawn - Currently Amended) A method comprising 

providing a fuel source, providing an air source, 
providing a combustion mechanism, 

disposing at least an operative portion of said combustion mechanism in a combustion 
chamber adapted to receive fuel from said fuel source, air from said air source, and having an output 
for combustion gases 

connecting one of the inputs of the heat exchanger claim 1 by-eflfi-mjwHe-sai4 tojheoutput 
of said combustion chamber, wherein said first stream of fluid is clean air and said second stream of 
fluid is combustion gases, 

and said at least three plates within said enclosure are adapted to permit the flow of 
combustion gas between alternating pairs, and clean air between the other pairs. 

40. (Withdrawn) The method of claim 39, wherein said stack of enclosed plates comprises a stack of 
approximately parallel plates. 

41. (Withdrawn) The method of claim 39, further comprising the step of bending said plates in a 
plurality of locations. 
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42. (Withdrawn) The method of claim 41, wherein said step of bending comprises bending said 
plates in a direction orthogonal to the flow of at least one of said two streams of fluid. 



43. (Withdrawn) The method of claim 39, further comprising the step of corrugating said plates. 



44. (Withdrawn) The method of claim 39, wherein said plates comprise a material selected from a 
group consisting of stainless steel, aluminum, galvanized steel, mild steel, and aluminized steel. 

45. (Withdrawn) The method of claim 39, wherein said plates comprise a plate metal. 



46. (Withdrawn) The method of claim 39, wherein at least one of said streams comprises a 
stream of combustion gas. 

47. (Withdrawn) The method of claim 39, wherein said fluid comprises a fluid selected from a 
group consisting of a gas, a plasma, or a liquid. 

48. (Withdrawn) The method of claim 39, further comprising the step of disposing said streams of 
fluid orthogonally to one another. 

49. (Withdrawn) The method of claim 39, wherein said plates are secured by welding. 
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50. (Withdrawn - Previously Presented) An apparatus comprising 
a combustion chamber, 

a source of electric power electrically connected to said combustion chamber, 

the heater exchanger of claim 1, connected to an output of said combustion chamber 

and 

a secondary containment tub surrounding at least an area below said combustion chamber, 
said source of electric power, and said heat exchanger, 

wherein said secondary containment tub is operative to prevent liquid leakage. 

51. (Cancelled) 

52. (Withdrawn - Previously Presented) An apparatus comprising 

the heat exchanger of claim 1 for exchanging heat between combustion gasses and clean 

air, 

a combustion source, connected to an input of said heat exchanger 
a fuel tank, connected to an input of said combustion source 
a generator electrically connected to said combustion source, and 
an air cooling system for said fuel tank and generator, electrically connected to said 
generator, 

wherein said cooling system uses air that is in a different stream from said clean air. 

53. (Currently Amended) The heat exchanger of claim 1, wherein said heat exchanger is adapted to 
exchange heat in the range of about 20,000 BTU/hr to about 10,000,000 BTU/hr. 

54. (Withdrawn - Currently Amended) The apparatus of claim 15, wherein said apparatus is 
adapted to provide warmth in the range of about 20,000 BTU/fax to about 10,000,000 BTU/hrBTO. 
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55. (Currently Amended) The method of claim of claim 24, further comprising adapting said plates 
to transfer heat in the range of about 20,000 BTU/hr to about 10,000,000 BTU/hr, 

56. (Currently Amended) An apparatus comprising 

at least three means for heat transfer, 

at least two streams of fluid, s herein one sliv; I <>i\ ignitablc. 

within the a p paratus and another stream of ih 1 . > i merit to which it is 

returned, 

wherein said at least three means for heat transfer are also physical admixture prevention 
means for preventing admixture of at least two of said streams of fluid, 

and wherein said means for heat transfer are adapted to transfer heat from at least one of said 
streams to at least one other of said streams. 

57. (Original) The apparatus of claim 56, wherein said means for heat transfer are arranged in a 
stack. 

58. (Original) The apparatus of claim 57, wherein said stack comprises a plurality of approximately 
parallel means for heat transfer. 

59. (Original) The apparatus of claim 57, wherein said stack is adapted to permit flow of clean air 
within a first pair of means for heat transfer, and combustion gas within a pair of means for heat 
transfer that includes only one of said first pair of means for heat transfer. 

60. (Original) The apparatus of claim 57, wherein said stack is adapted to permit flow of clean air 
and combustion gas respectively within alternating pairs of said means for heat transfer in said 
stack. 

61. (Original) The apparatus of claim 56, wherein said means for heat transfer are corrugated. 
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62. (Original) The apparatus of claim 56, wherein said means for heat transfer are bent in a plurality of 
locations. 

63. (Original) The apparatus of claim 62, wherein said means for heat transfer are bent in a direction 
orthogonal to the flow of at least one of said two streams of fluid. 

64. (Original) The apparatus of claim 56, wherein said means for heat transfer comprise a material 
selected from a group consisting of stainless steel, aluminum, galvanized steel, mild steel, and 
alumimzed steel. 

65. (Original) The apparatus of claim 56, wherein said means for heat transfer comprise a plate metal. 

66. (Original) The apparatus of claim 56, wherein at least one of said streams comprises a stream of 
combustion gas. 

67. (Original) The apparatus of claim 56, wherein at least one of said streams comprises a stream of 
clean air. 

68. (Original) The apparatus of claim 56, wherein said fluid comprises a fluid selected from a group 
consisting of a gas, a plasma, or a liquid. 

69. (Original) The apparatus of claim 56, wherein said streams of fluid are disposed orthogonally to 
one another. 
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